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Snow Water Equivalent (SWE) is a challenging quantity to estimate using remote sensing techniques, due to snow spatial variability
and the influence of substrate, vegetation, and atmospheric properties. Even though snow covered area can be estimated based on
optical or microwave remote sensing, and snow depth can be estimated from surface height differencing snow free and snow on
conditions using lidar and radar altimetry data reliably, remote sensing of SWE remains a challenge. At NASA Goddard Space Flight
Center, a new dual microwave instrument has been designed and built to remotely observe microwave radiation relevant for SWE
retrievals. SWE Synthetic Aperture Radar and Radiometer (SWESARR) is a new instrument which flew SnowEx 2020 snow-off science
flights between November 4th and 6th 2019, and snow-on science flights between February 8th and 12t,

SWESARR Hardware

Recently, the SWESARR radiometer has been upgraded to increase the signal-to-noise ratio. In contrast, The radar was designed
from scratch leveraging Goddard’s airborne radars.

SWESARR flies inside a Twin Otter
looking through a radome with a
45-degree incidence angle to the
ground. a) Twin otter, b) SWESARR
instrument, and c) aircraft
installation.
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In order to obtain high quality observations using SWESARR, different calibration data was collected throughout the project. The
instrument characteristics were measured in the anechoic chamber, and corner reflectors are installed in flight paths to calibrate
backscatter values. Snow measurements are also taken over the Grand Mesa around the time of the over passes to validate the i WP ek N

H Contalns modified Copemlcus Sentinel data 2020, processed by ESA.
retrievals.

. Repeatability

Example SWESARR data collected on 2020-
02-11 between 17:26:24 and 17:28:04
imaging the South Ground Line.

Corner reflectors for radar calibration were
installed on the west end of the Grand
Mesa (red box). Trees are visible on the
opposite end of the image.

The dark patch to the left of the red-box is
the radar-shadow due to the nearly 3000ft
elevation change at the edge of the Grand
Mesa.

Snow-off flights in Nov. 2019
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Snow-on flights in Feb.2020

Corner reflector observations from December 2018 with all radar
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